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1. INTRODUCTION {#trc212054-sec-0050}
===============

Global dementia prevalence is rapidly increasing, and with no effective therapeutic treatment options available, earlier points in the disease progression must be targeted to prevent or delay functional decline and dementia onset.[^1^](#trc212054-bib-0001){ref-type="ref"} Mild cognitive impairment (MCI) is described as an intermediate stage between normal aging and dementia, at which point preventive intervention might still be effective.[^2^](#trc212054-bib-0002){ref-type="ref"} MCI may be diagnosed as amnestic (aMCI) or non‐amnestic (naMCI), as well as single or multi‐domain subtypes.[^3^](#trc212054-bib-0003){ref-type="ref"} Focusing on a decline in memory function, aMCI was founded on the earliest definition of MCI, which described a prodromal stage of Alzheimer\'s disease (AD). In contrast, naMCI refers to cognitive decline without memory impairment. These MCI subtypes are hypothesized to represent the prodromal stage of distinct dementia syndromes. Specifically, aMCI is likely to be associated with AD, while naMCI is more likely to progress to non‐AD dementias (eg, vascular or Lewy body dementias).[^3^](#trc212054-bib-0003){ref-type="ref"}, [^4^](#trc212054-bib-0004){ref-type="ref"} However, these distinctions are increasingly called into question, particularly in older people, who account for the majority of MCI and dementia cases.

Many longitudinal studies have confirmed that MCI is a high‐risk dementia state, but the predictive validity of MCI subtypes has been challenged.[^5^](#trc212054-bib-0005){ref-type="ref"} Although aMCI has been shown to have high rates of conversion to AD, a high proportion (23%‐27%) of naMCI cases also convert to AD and conversion from naMCI to other dementia subtypes is not consistent.[^6^](#trc212054-bib-0006){ref-type="ref"}, [^7^](#trc212054-bib-0007){ref-type="ref"}, [^8^](#trc212054-bib-0008){ref-type="ref"}, [^9^](#trc212054-bib-0009){ref-type="ref"} Overall, a combination of amnestic and non‐amnestic cognitive deficits (ie, multi‐domain aMCI) appears to confer the highest risk for dementia. In addition, at various follow‐up intervals, 16% to 28% of those diagnosed with MCI at baseline revert to normal levels of cognitive function at follow‐up.[^5^](#trc212054-bib-0005){ref-type="ref"}, [^10^](#trc212054-bib-0010){ref-type="ref"}, [^11^](#trc212054-bib-0011){ref-type="ref"}, [^12^](#trc212054-bib-0012){ref-type="ref"} In light of this heterogeneity, characterizing the risk factor profiles of these subtypes may provide valuable early intervention targets and help ascertain the clinical utilty and prognostic validity of these subtypes.

RESEARCH IN CONTEXT {#trc212054-sec-0060}
-------------------

Systematic review: We searched Pubmed and OVID databases using the terms "mild cognitive impairment" and "Indigenous." No previous study had examined mild cognitive impairment (MCI), nor its associated risk factors or long‐term outcomes, in the Aboriginal Australian population.Interpretation: Our findings provide insight into the life‐course factors that contribute toward a diagnosis of MCI in older Aboriginal Australians, particularly with respect to the role of socioeconomic factors (ie, education and occupation). The distinct risk factor (RF) profiles associated with amnestic and non‐amnestic MCI subtypes indicated that despite little difference in long‐term dementia outcomes, preventative measures may be targeted individually for these subtypes.Future directions: Future studies may look to investigate (a) the relationships among hypotension, antihypertensive medication, and MCI; (b) the predictive validity of neuropsychological criteria compared to the traditional subtyping method in this population; or (c) the association of biomarkers with specific MCI subtypes in this population.

Australian Aboriginal and Torres Strait Islander peoples (hereafter respectfully referred to as Aboriginal Australians) have among the highest rates of dementia in the world, with a prevalence three to five times higher than the wider Australian population.[^13^](#trc212054-bib-0013){ref-type="ref"}, [^14^](#trc212054-bib-0014){ref-type="ref"}, [^15^](#trc212054-bib-0015){ref-type="ref"} Previous investigations into the life‐course factors contributing to the high dementia prevalence have highlighted significant associations with both biomedical and sociocultural factors. In a cross‐sectional study of Aboriginal Australians from the remote Kimberley region of Western Australia (aged ≥45 years), older age, being male, and having no formal education were associated with dementia; adjusting for these demographic factors, current smoking, stroke, epilepsy, head injury, poor mobility, incontinence, and falls were also associated with dementia.[^15^](#trc212054-bib-0015){ref-type="ref"} In a follow‐up of this cohort, only older age and head injury predicted cognitive decline.[^16^](#trc212054-bib-0016){ref-type="ref"}

More recently, a study of Aboriginal Australians from urban and regional areas of New South Wales (NSW; aged ≥60 years)[^17^](#trc212054-bib-0017){ref-type="ref"} highlighted similar dementia risk factors: older age, childhood adversity and trauma, unskilled work, stroke, and head injury. People with dementia also presented with higher levels of comorbidity, such as low body mass index (BMI), depression, high‐risk alcohol use, social isolation, and physical inactivity. In 2015, Radford et al.[^14^](#trc212054-bib-0014){ref-type="ref"} published an estimated MCI prevalence rate in this population of 17.7% (95% confidence interval \[CI\], 13.4 to 21.9); however, the risk factors and clinical trajectories of MCI subtypes have not been studied in this population. This is critical as identifying relevant modifiable life‐course factors associated with MCI in this population could provide practical targets for primary and secondary prevention, thereby delaying dementia onset and reducing the burden of dementia on communities. Furthermore, given that Aboriginal Australians often face greater exposure to various life‐course risk factors (eg, social disadvantage and chronic conditions),[^18^](#trc212054-bib-0018){ref-type="ref"} it is important to investigate the etiology of MCI. These findings could be relevant to other populations, especially those with similarly high exposure to dementia risk factors.

This study aimed to: (1) investigate the prevalence and risk factor profiles of aMCI and naMCI in an Aboriginal Australian population and (2) investigate the 6‐year outcomes of baseline MCI diagnoses.

2. METHODS {#trc212054-sec-0070}
==========

2.1. Participants {#trc212054-sec-0080}
-----------------

Inclusion criteria were: identifying as an Aboriginal and/or Torres Strait Islander person, aged ≥60 years at enrolment, and residing in the study catchment area for 6 months minimum. Participants were excluded if they were unwilling, incarcerated, had a recent stroke (\<3 months), or could not give informed consent (and had no appropriate person to provide proxy consent). Participants were recruited from five partner Aboriginal communities with support from local Aboriginal research assistants. Study sites were NSW Local Government Areas in metropolitan Sydney (Randwick/Botany Bay, Campbelltown) and the mid‐north coast (Kempsey, Nambucca, Coffs Harbour). Baseline recruitment and data collection occurred between March 2010 and September 2012. Follow‐up was conducted between July 2016 and April 2018.

2.2. Diagnostic process {#trc212054-sec-0090}
-----------------------

### 2.2.1. Baseline {#trc212054-sec-0100}

All participants were screened for cognitive impairment using the Mini‐Mental State Examination (MMSE),[^19^](#trc212054-bib-0019){ref-type="ref"} the Rowland Universal Dementia Assessment Scale (RUDAS),[^20^](#trc212054-bib-0020){ref-type="ref"} and the modified Kimberley Indigenous Cognitive Assessment (mKICA),[^21^](#trc212054-bib-0021){ref-type="ref"}, [^22^](#trc212054-bib-0022){ref-type="ref"} which have been validated in this population.[^23^](#trc212054-bib-0023){ref-type="ref"} Participants scoring below predetermined cut‐offs on any one of these tests (MMSE ≤26, max = 30; RUDAS ≤25, max = 30; mKICA ≤35, max = 39[^23^](#trc212054-bib-0023){ref-type="ref"}) were referred for comprehensive medical assessment and further cognitive testing, as has been reported in detail previously.[^14^](#trc212054-bib-0014){ref-type="ref"}, [^24^](#trc212054-bib-0024){ref-type="ref"} The medical assessment also involved a proxy interview with a nominated close family member or friend to obtain collateral functional and medical history. A panel of at least three clinicians then made a final clinical diagnosis based on review of these data. All‐cause dementia was diagnosed based on National Institute on Aging‐Alzheimer\'s Association (NIA‐AA) criteria.[^25^](#trc212054-bib-0025){ref-type="ref"} MCI was diagnosed according to international consensus criteria,[^3^](#trc212054-bib-0003){ref-type="ref"} including: subjective cognitive decline identified by self and/or collateral report, objective impairment on cognitive tasks, maintenance of activities of daily living (ADLs, self and proxy ratings;[^26^](#trc212054-bib-0026){ref-type="ref"} in addition to open‐ended enquiry regarding changes in function and usual activities), and not meeting criteria for dementia. Subjective cognitive decline was assessed in the medical assessment. Participants were asked if they had noticed any memory problems, what the first sign of change was, and when these problems began. The proxy interview included similar questions about changes to memory, thinking, or behavior, as well as the Cambridge Behavioral Inventory Revised.[^27^](#trc212054-bib-0027){ref-type="ref"}

MCI was categorized as aMCI if cognitive performance in the memory domain (assessed using the memory subscale from the Addenbrooke\'s Cognitive Examination Revised[^28^](#trc212054-bib-0028){ref-type="ref"} and a logical memory test[^29^](#trc212054-bib-0029){ref-type="ref"}) was impaired (relative to education and language background) and naMCI if memory was intact but impairment was apparent in another cognitive domain (eg, executive functioning or visuospatial abilities). A diagnosis of multiple domain aMCI or naMCI was given if impairment in more than one cognitive domain was present, with consideration of the following domains: memory, executive/frontal lobe function, visuospatial function, language, and praxis.

### 2.2.2. Follow‐up {#trc212054-sec-0110}

All MCI cases underwent cognitive screening again at 6‐year follow‐up, using the MMSE and mKICA.[^19^](#trc212054-bib-0019){ref-type="ref"} The medical assessment, consensus review, and diagnostic procedure remained consistent with baseline.

Twelve participants who scored below screening cut‐offs did not complete medical assessment (refused \[*n *= 2\] or could not be scheduled within study timeframe \[*n *= 10\]). For these cases, diagnosis was based on MMSE scores and ADL assessment. Stable MCI was diagnosed if ADLs remained intact and MMSE score had changed by \<3 points (\<2 standard deviations \[SD\]) from their baseline score,[^3^](#trc212054-bib-0003){ref-type="ref"} based on normative data from the baseline study.[^23^](#trc212054-bib-0023){ref-type="ref"} Participants with follow‐up MMSE score \< 22 and ADL impairment were diagnosed with dementia, consistent with baseline procedure.[^30^](#trc212054-bib-0030){ref-type="ref"} Participants who improved MMSE score by at least 3 points, with scores above dementia cut‐offs,[^23^](#trc212054-bib-0023){ref-type="ref"} were classified as reverting to cognitively intact.

2.3. Associated factors {#trc212054-sec-0120}
-----------------------

Baseline demographic and risk factor data were collected during structured interview. For participants selected to proceed to medical assessment, a contact person was also interviewed to provide complementary information on life‐course risk factors.

### 2.3.1. Early‐life factors {#trc212054-sec-0130}

Participants were asked to recall where they grew up (coded major city = 0; regional/remote areas = 1), and if they were exposed to adverse experiences during childhood (ie, death of one/both parents or removal from their family). Participants completed the Childhood Trauma Questionnaire (CTQ), which screens for abuse and neglect during childhood[^31^](#trc212054-bib-0031){ref-type="ref"} (range 25‐125, higher scores correspond with higher trauma exposure). Formal education level was dichotomized to reflect conventions in dementia research (0 = secondary school or above; 1 = primary school or below) and informal education was assessed using the Retrospective Indigenous Childhood Enrichment (RICE), comprised of Community, Intellectual and Traditional subscales[^32^](#trc212054-bib-0032){ref-type="ref"} (range 0‐40, higher scores reflect enriched environment).

### 2.3.2. Midlife factors {#trc212054-sec-0140}

Participants were asked about history of head injury causing loss of consciousness, epilepsy, stroke/transient ischemic attack, hypertension, hypercholesterolemia, diabetes, or heart disease, as well as previous diagnoses of depression, anxiety, or post‐traumatic stress disorder (PTSD; all coded: 0 = absent; 1 = present). Responses to hypertension, hypercholesterolemia, diabetes, and heart disease were computed as a cardiovascular index (summed to create a score ranging 0‐4, where 0 indicates absence of all risk factors). "Highest level" of past alcohol consumption was reported using the Alcohol Use Disorders Identification Test--shortened version (AUDIT‐C).[^33^](#trc212054-bib-0033){ref-type="ref"} Based on a previous study of Aboriginal Australians[^34^](#trc212054-bib-0034){ref-type="ref"} scores were categorized as 0 = abstinent; 1‐5 = low risk; ≥6 = high risk/dependent drinking. Lifetime smoking was measured using the pack‐year history method (1 pack‐year = 1 year of pack‐a‐day smoking). Lifetime occupation was coded 1 = unskilled (ie, "laborers") or 0 = partially skilled/skilled (all other categories), according to standard classifications.[^35^](#trc212054-bib-0035){ref-type="ref"}

### 2.3.3. Late‐life factors {#trc212054-sec-0150}

Current depressive symptoms were measured using the modified Patient Health Questionnaire‐9 (mPHQ‐9; range: 0‐30, higher scores indicate greater depressive symptoms).[^36^](#trc212054-bib-0036){ref-type="ref"} Weight (kg), height (m), and blood pressure (mmHg) were measured. BMI was calculated as weight (kg)/height (m)[^2^](#trc212054-bib-0002){ref-type="ref"}. Blood pressure was analyzed as mean arterial pressure (MAP), indicative of whether there is sufficient blood flow for perfusion of major organs (eg, the brain). This value was calculated using the formula: (systolic + 2\*diastolic)/3.[^37^](#trc212054-bib-0037){ref-type="ref"} Self‐reported hearing loss (none‐mild = 0; moderate‐severe = 1), sleeping difficulties (0 = none; 1 = infrequent; 2 = frequent) and current smoking status (no = 0; yes = 1) were recorded. Current alcohol consumption was assessed using the AUDIT‐C and coded using the same method as past alcohol consumption. For physical activity levels, individuals reported if they had participated in mild (eg, walking/gardening), moderate (eg, swimming/dancing), or vigorous (eg, running/football/digging) activity in the last 3 months (coded 0 = nil‐mild; 1 = moderate‐vigorous). Social connections were assessed using marital status (0 = de facto/married; 1 = widowed/divorced/separated/never married), living arrangements (1 = live alone; 0 = with others), and frequency of subjective loneliness (0 = never; 1 = sometimes/quite often). Exposure to racism was measured using the Measure of Indigenous Racism Experiences (MIRE) systematic racism subscale.[^38^](#trc212054-bib-0038){ref-type="ref"} Total scores, based on average responses across 10 items (5‐point Likert scale) were coded as "none" (all responses "never"), "low" (average response "hardly ever"), or "high" (average response "sometimes"/"often"/"very often").

2.4. Statistical analysis {#trc212054-sec-0160}
-------------------------

Data were analyzed using SPSS version 25 (IBM Corp., Armonk, NY). Bivariate logistic regression was used to examine univariable cross‐sectional associations between life course factors and a diagnosis of aMCI or naMCI at baseline. Baseline diagnosis was the criterion variable and all other variables were predictors. Predictors with *P* \< .1 were subsequently entered into backward stepwise multivariable logistic regression models predicting diagnostic outcome, with significance level set at *P* \< .05. The backward stepwise logistic regression method was chosen due to the large number of variables and to avoid suppressor effects. To maximize inclusion of participants in multivariable analyses, the expectation‐maximization (EM) procedure was used to compute missing values for continuous variables (ie, MAP and BMI). Values were missing completely at random (Little\'s MCAR \> 0.05). Variables likely to be associated with MAP and BMI, (ie, cardiovascular risk factors: smoking, hypercholesterolemia, heart disease, hypertension, diabetes, sex, and age) were also entered into the EM model. All continuous variables (age, CTQ, RICE Community subscale, cardiovascular index, smoking pack‐years, mPHQ‐9, MAP, and BMI) met the linearity assumption[^39^](#trc212054-bib-0039){ref-type="ref"} and there was no multicollinearity (no variance inflation factor \[VIF\] values \>10[^40^](#trc212054-bib-0040){ref-type="ref"} or tolerance values \>0.1[^41^](#trc212054-bib-0041){ref-type="ref"}). Odds ratios (OR) with 95% CIs are reported. Standardized scores (*z*‐scores calculated within the current sample) for continuous predictor variables were used throughout regression analyses, whereby ORs correspond to an increased risk in the criterion associated with a 1‐SD increase in the predictor.

3. RESULTS {#trc212054-sec-0170}
==========

Participants with baseline diagnoses of dementia (*n *= 45) or significant cognitive impairment other than MCI (*n *= 2 chronic schizophrenia, *n *= 1 developmental disorder, *n *= 1 delirium due to general medical condition) were excluded from further analysis. The remaining cohort (n = 287) had a mean age of 65.9 years (SD = 5.6, range = 60--85, 61.7% female). As illustrated in Figure [1](#trc212054-fig-0001){ref-type="fig"}, the majority of participants were cognitively intact (*n *= 234); 29 had aMCI and 24 had naMCI. All participants spoke English; 58.2% were from regional sites (41.8% urban).

![Flowchart of participants included in the baseline and the follow‐up stages of the study. aMCI, amnestic mild cognitive impairment; naMCI, non‐amnestic mild cognitive impairment; LTF, lost to follow‐up; moved, moved out of study area and unable to follow up](TRC2-6-e12054-g001){#trc212054-fig-0001}

The clinical consensus process identified 15 individuals who had cognitive impairment consistent with MCI but did not strictly meet MCI criteria due to a lack of self‐reported decline and/or lack of appropriate contact person to provide a collateral report confirming decline (see Figure [1](#trc212054-fig-0001){ref-type="fig"}). A comparison of cognitive profiles between these cases and those diagnosed with MCI subtypes indicated relatively intact memory performance compared to the aMCI group. Comparison to naMCI indicated no significant difference in any cognitive domain (see Table S1 in supporting information). Therefore, for the purpose of this study these individuals were classified as naMCI. Impairment in multiple cognitive domains was detected for the majority (74%) of MCI cases, with no significant difference in the proportion diagnosed with multi‐domain MCI for aMCI versus naMCI groups.

3.1. Risk factors {#trc212054-sec-0180}
-----------------

Univariate risk factor analyses are presented in Tables [1](#trc212054-tbl-0001){ref-type="table"} and [2](#trc212054-tbl-0002){ref-type="table"}. Factors that were associated with aMCI at *P* \< .1 were older age; low education,; greater depressive symptoms; lower blood pressure; loneliness; and history of head injury, epilepsy, and stroke. In the final model, older age, history of head injury, symptoms of depression, and lower blood pressure remained significant factors associated with aMCI (*P* \< .05, see Table [3](#trc212054-tbl-0003){ref-type="table"}). For naMCI, factors that were associated at *P* \< .1 were low education, greater childhood enrichment (RICE Community subscale), unskilled work history, lower blood pressure, higher BMI, moderate to severe hearing loss, and history of stroke. Low education, unskilled work history, higher BMI, and moderate‐severe hearing loss remained significant (*P* \< .05) in the final model (see Table [3](#trc212054-tbl-0003){ref-type="table"}).

###### 

Univariable associations between early and mid‐life factors (at baseline) and MCI subtypes

                                                                        Total sample   Intact (*n *= 234)   aMCI (*n *= 29)   naMCI (*n *= 24)                                                                                           
  --------------------------------------------------------------------- -------------- -------------------- ----------------- ------------------ -------------- ------------------ ---------- ------- -------------- ------------------- ----------
  Early‐life factors                                                                                                                                                                                                                     
  Age (y)[^a^](#trc212054-tbl1-note-0002){ref-type="fn"}                0              60‐85                65.62(5.49)       60‐80              67.97(6.37)    1.45(1.02, 2.05)   **.037**   60‐81   66.63(5.74)    1.19(0.79‐1.78)     .403
  Male                                                                  0              ‐                    88(38)            ‐                  13(45)         1.32(0.61‐2.88)    .480       ‐       8(33)          0.82(0.34‐1.98)     .651
  Grew up                                                               2                                                                                                                                                                
  Major city                                                            ‐              ‐                    76(33)            ‐                  8(28)          ‐                  REF        ‐       6(25)          ‐                   REF
  Regional/remote                                                       ‐              ‐                    155(67)           ‐                  21(72)         1.28(0.54‐3.02)    .575       ‐       18(75)         1.46(0.56‐3.83)     .440
  Parent(s) died                                                        2              ‐                    50(22)            ‐                  8(28)          1.46(0.61‐3.52)    .395       ‐       5(21)          0.96(0.34‐2.71)     .943
  Removed from family                                                   6              ‐                    24(11)            ‐                  4(14)          1.36(0.44‐4.24)    .596       ‐       1(4)           0.37(0.05‐2.86)     .340
  CTQ score[^a^](#trc212054-tbl1-note-0002){ref-type="fn"}              22             25‐104               36.52(15.92)      25‐54              32.07(8.23)    0.64(0.34‐1.23)    .181       25‐80   33.57(13.71)   0.80(0.47‐1.36)     .406
  Education                                                             1                                                                                                                                                                
  Primary or less                                                       ‐              ‐                    38(16)            ‐                  18(65)         ‐                  REF        ‐       16(67)         ‐                   REF
  Secondary or higher                                                   ‐              ‐                    196(84)           ‐                  10(35)         2.87(1.23,6.69)    **.015**   ‐       8(33)          2.58(1.03, 6.45)    **.043**
  RICE community[^a^](#trc212054-tbl1-note-0002){ref-type="fn"}         1              9‐40                 24.23(6.46)       15‐35              23.72(5.17)    0.92(0.61‐1.38)    .683       9‐36    21.50(5.95)    0.64(0.41, 1.00)    **.050**
  RICE traditional[^a^](#trc212054-tbl1-note-0002){ref-type="fn"}       2              5‐25                 7.82(3.38)        4‐19               8.31(3.32)     1.15(0.79‐1.69)    .463       4‐24    7.88(5.25)     1.02(0.67‐1.53)     .941
  RICE intellectual[^a^](#trc212054-tbl1-note-0002){ref-type="fn"}      15             5‐25                 13.94(5.24)       5‐25               12.32(5.21)    0.72(0.48‐1.10)    .126       5‐23    12.27(4.48)    0.72(0.45‐1.14)     .160
  Mid‐life factors                                                                                                                                                                                                                       
  History of head injury                                                9              ‐                    54(24)            ‐                  13(45)         2.57(1.16,5.69)    **.020**   ‐       6(25)          1.06(0.40‐2.79)     .913
  History of epilepsy                                                   12             ‐                    11(5)             ‐                  4(14)          3.08(0.91‐10.42)   **.070**   ‐       2(8)           1.84(0.38‐8.84)     .449
  History of stroke                                                     10             ‐                    37(17)            ‐                  9(31)          2.27(0.96‐5.39)    **.062**   ‐       8(33)          2.53(1.01, 6.34)    **.048**
  Cardiovascular index[^a^](#trc212054-tbl1-note-0002){ref-type="fn"}   19             0‐4                  1.95(1.19)        0‐4                1.96(1.37)     1.01(0.68‐1.50)    .971       0‐4     2.04(1.22)     1.08(0.69‐1.68)     .733
  History of anxiety/PTSD                                               12             ‐                    70(32)            ‐                  11(38)         1.33(0.60‐2.96)    .489       ‐       8(33)          1.09(0.44‐2.66)     .857
  History of depression                                                 11             ‐                    74(33)            ‐                  11(38)         1.21(0.54‐2.68)    .646       ‐       8(33)          0.99(0.40‐2.41)     .976
  Past alcohol use                                                      14                                                                                                                                                               
  Abstinent                                                             ‐              ‐                    60(27)            ‐                  10(35)         ‐                  REF        ‐       10(42)         ‐                   REF
  Low risk                                                              ‐              ‐                    63(29)            ‐                  9(31)          0.86(0.33‐2.26)    .755       ‐       6(25)          0.57(0.20‐1.67)     .306
  High risk                                                             ‐              ‐                    97(44)            ‐                  10(35)         0.62(0.24‐1.57)    .313       ‐       8(33)          0.50(0.19‐1.32)     .161
  Smoking pack years[^a^](#trc212054-tbl1-note-0002){ref-type="fn"}     14             0‐255                24.95(33.63)      0‐125              25.18(30.99)   1.01(0.67‐1.51)    .973       0‐176   25.54(42.81)   1.02(0.67‐1.54)     .936
  Unskilled work                                                        12             ‐                    70(31)            ‐                  11(41)         1.51(0.67‐3.43)    .321       ‐       16(67)         4.40(1.80‐ 10.76)   **.001**

Abbreviations: aMCI, amnestic mild cognitive impairment; CI, confidence interval; CTQ, Childhood Trauma Questionnaire; naMCI, non‐amnestic mild cognitive impairment; OR, odds ratio; PTSD, post‐traumatic stress disorder; RICE, Retrospective Indigenous Childhood Enrichment scale; SD, standard deviation.

Notes: Values in bold correspond to risk factors (RFs) that were significant at a level \<0.1 and entered into the final stepwise models. Standardized scores for continuous predictor variables were used, whereby odds ratios correspond to an increased risk in the criterion associated with a 1‐SD increase in the predictor.

Continuous variables, mean, standard deviation, and observed range reported.
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###### 

Univariable associations between baseline late‐life factors and MCI subtypes

                                                                        Total Sample   Intact (*n *= 234)   aMCI (*n *= 29)   naMCI (*n *= 24)                                                                                                
  --------------------------------------------------------------------- -------------- -------------------- ----------------- ------------------ ------------- ------------------ ---------- -------------- -------------- ------------------ ----------
  Depression (mPHQ9)[^a^](#trc212054-tbl2-note-0003){ref-type="fn"}     13             0‐22                 4.50(4.82)        0‐17               6.54(4.73)    1.77(1.45, 2.73)   **.040**   0‐19           5.26(4.43)     1.16(0.77‐1.74)    .470
  Blood pressure (MAP[^a^](#trc212054-tbl2-note-0003){ref-type="fn"})   54             73.67‐150.00         102.67(14.29)     70.00‐109.67       95.49(9.73)   0.53(0.33, 0.85)   **.011**   75.33‐114.67   95.75(11.13)   0.95(0.92, 0.99)   **.025**
  Obesity (BMI[^a^](#trc212054-tbl2-note-0003){ref-type="fn"})          49             19.2‐56.8            31.66(6.94)       18.1‐41.9          30.86(5.62)   0.87(0.54‐1.41)    .581       25.4‐61.3      37.68(9.60)    1.69(1.19, 2.40)   **.003**
  Hearing Loss                                                          8                                                                                                                                                                     
  None/mild                                                                            ‐                    188(83)           ‐                  21(72)        ‐                  REF        ‐              14(57)         ‐                  REF
  Moderate‐severe                                                                      ‐                    38(17)            ‐                  8(28)         1.89(0.78‐4.57)    .161       ‐              10(43)         3.53(1.46, 8.55)   **.005**
  Sleep disturbed                                                       13                                                                                                                                                                    
  None                                                                  ‐              ‐                    100(45)           ‐                  11(39)        ‐                  REF        ‐              9(39)          ‐                  REF
  Infrequent                                                            ‐              ‐                    61(27)            ‐                  7(25)         1.04(0.38‐2.84)    .934       ‐              7(30)          1.28(0.45‐3.60)    .646
  Frequent                                                              ‐              ‐                    62(28)            ‐                  10(36)        1.47(0.59‐3.65)    .411       ‐              7(30)          1.25(0.44‐3.54)    .668
  Smoking                                                               11             ‐                    75(34)            ‐                  9(31)         0.45(0.15‐1.33)    .148       ‐              5(21)          1.15(0.45‐2.90)    .776
  Alcohol                                                               11                                                                                                                                                                    
  Abstinent                                                             ‐              ‐                    129(58)           ‐                  19(66)        ‐                  REF        ‐              15(62)         ‐                  REF
  Low risk                                                              ‐              ‐                    75(34)            ‐                  9(31)         0.82(0.35‐1.89)    .634       ‐              5(21)          0.57(0.20‐1.64)    .300
  High risk                                                             ‐              ‐                    19(9)             ‐                  1(3)          0.36(0.05‐2.83)    .329       ‐              4(17)          1.81(0.54‐6.03)    .334
  Physical activity                                                     11                                                                                                                                                                    
  Nil mild                                                              ‐              ‐                    112(50)           ‐                  15(52)        ‐                  REF        ‐              13(54)         ‐                  REF
  Moderate‐high                                                         ‐              ‐                    111(50)           ‐                  14(48)        0.94(0.43‐2.04)    .879       ‐              11(46)         0.85(0.37‐1.99)    .714
  Married/de‐facto                                                      7              ‐                    83(37)            ‐                  15(52)        1.82(0.84‐3.97)    .129       ‐              9(38)          1.02(0.43‐2.44)    .962
  Live alone                                                            10             ‐                    48(22)            ‐                  7(24)         1.17(0.47‐2.89)    .739       ‐              7(29)          1.51(0.59‐3.85)    .388
  Loneliness                                                            12                                                                                                                                                                    
  Never                                                                 ‐              ‐                    118(53)           ‐                  8(29)         ‐                  REF        ‐              14(58)         ‐                  REF
  Sometimes‐often                                                       ‐              ‐                    105(47)           ‐                  20(71)        2.81(1.19, 6.65)   **.019**   ‐              10(42)         0.80(0.34‐1.88)    .614
  Racism                                                                27                                                                                                                                                                    
  None                                                                  ‐              ‐                    108(51)           ‐                  13(45)        ‐                  REF        ‐              13(62)         ‐                  REF
  Low                                                                   ‐              ‐                    68(33)            ‐                  9(31)         1.10(0.45‐2.71)    .837       ‐              6(29)          0.73(0.27‐2.02)    .548
  High                                                                  ‐              ‐                    34(16)            ‐                  7(24)         1.71(0.63‐4.63)    .291       ‐              2(10)          0.49(0.11‐2.27)    .361

Abbreviations: aMCI, amnestic mild cognitive impairment; BMI, body mass index; MAP, mean arterial pressure; mPHQ9, modified Patient Health Questionnaire‐9; naMCI, non‐amnestic mild cognitive impairment; OR, odds ratio; SD, standard deviation.

Notes: Values in bold correspond to RFs that were significant at a level \<0.1 and entered into the final stepwise models. Standardized scores for continuous predictor variables were used, whereby odds ratios correspond to an increased risk in the criterion associated with a 1‐SD increase in the predictor.

Continuous variables, mean, standard deviation and observed range reported.

John Wiley & Sons, Ltd.

###### 

Multivariable logistic regression models predicting amnestic (n = 29) and non‐amnestic (n = 24) mild cognitive impairment compared to cognitively intact participants (n = 254) at baseline

  Outcome   Factor                 OR (95% CI)          Beta (SE)      Wald    *P*
  --------- ---------------------- -------------------- -------------- ------- -------
  aMCI      Constant               ‐                    ‐2.69 (0.32)   72.22   ‐
            Age                    1.70 (1.09, 2.66)    0.53 (0.23)    5.46    0.019
            Head injury            3.31 (1.39, 7.88)    1.20 (0.44)    7.31    0.007
            Depression (mPHQ9)     1.78 (1.11, 2.84)    0.58 (0.24)    5.83    0.016
            Blood pressure (MAP)   0.57 (0.35, 0.92)    −0.57 (0.25)   5.32    0.021
  naMCI     Constant               ‐                    −3.77 (0.49)   56.14   ‐
            Low education          3.91 (1.38, 11.08)   1.36 (0.53)    6.60    0.010
            Unskilled work         4.74 (1.78, 12.62)   1.56 (0.50)    9.70    0.002
            Obesity (BMI)          1.93 (1.29, 2.91)    0.66 (0.21)    10.10   0.001
            Hearing loss           2.62 (1.00, 6.87)    0.96 (0.49)    3.83    0.050

Abbreviations: aMCI, amnestic mild cognitive impairment; BMI, body mass index; CI, confidence interval; MAP, mean arterial pressure; mPHQ9, modified Patient Health Questionnaire 9; naMCI, non‐amnestic mild cognitive impairment; OR, odds ratio; SE, standard error.

John Wiley & Sons, Ltd.

3.2. Follow‐up diagnosis {#trc212054-sec-0190}
------------------------

Of the 53 cases classified with MCI at baseline, 58% (*n *= 31) participated in follow‐up, with a mortality rate of 19% (*n *= 10) and 23% (*n *= 12) lost to follow‐up. Overall, 41% (*n *= 17) of baseline MCI cases progressed to dementia and/or died over 6 years, with a similar number (*n *= 18; 44%) retaining a stable diagnosis of MCI at follow‐up. Only six participants (15%) diagnosed with MCI at baseline were cognitively intact at follow‐up. Of the dementia cases diagnosed at follow‐up, there were five cases of AD, and two cases of mixed AD/Lewy body dementia. No clear difference was observed in outcomes between aMCI and naMCI, although the numbers were too small to draw reliable conclusions.

4. DISCUSSION {#trc212054-sec-0200}
=============

This study found that in a community sample of older Aboriginal Australians living in urban and regional settings, risk factors associated with aMCI and naMCI were distinct. However, there was no clear difference in the proportion of cases that converted to dementia at follow‐up.

Defining MCI subtypes initially arose as a means of identifying prodromal cases of different dementia types, with aMCI predicting conversion to AD while naMCI converted to non‐AD syndromes. In the current study, aMCI was associated with older age, history of head injury with loss of consciousness, greater depressive symptoms, and lower blood pressure. The associations with age and head injury are consistent with possible underlying neurodegenerative processes associated with AD.[^42^](#trc212054-bib-0042){ref-type="ref"}, [^43^](#trc212054-bib-0043){ref-type="ref"}, [^44^](#trc212054-bib-0044){ref-type="ref"} The association between lower late‐life blood pressure and MCI has previously been reported, with two suggested mechanisms: (1) hypotension occurs secondary to AD pathology,[^45^](#trc212054-bib-0045){ref-type="ref"} or (2) low systemic blood pressure may lead to cerebral hypoperfusion, causing brain injury and poorer cognitive functioning.[^46^](#trc212054-bib-0046){ref-type="ref"} In this cohort, 65% of participants were taking antihypertensive medication, consistent with a remote cohort.[^16^](#trc212054-bib-0016){ref-type="ref"} However, there was no association between antihypertensive medication use and MAP in this sample, suggesting the link between MAP and aMCI cannot be readily explained as a by‐product of treatment for mid‐ to late‐life hypertension, which might have accounted for the true risk of cognitive decline. Finally, the link between lifetime depression and the neurodegenerative processes contributing to dementia could relate to glucocorticoid levels, hippocampal atrophy, increased deposition of amyloid beta (Aβ) plaques, inflammatory changes, and deficits of nerve growth factors or neurotrophin.[^47^](#trc212054-bib-0047){ref-type="ref"} Here, current symptoms of depression, but not lifetime depression, were associated with aMCI, suggesting that late‐life depression might be a comorbid symptom of cognitive decline or an early indicator of underlying neurodegenerative disease rather than a risk factor.[^48^](#trc212054-bib-0048){ref-type="ref"}, [^49^](#trc212054-bib-0049){ref-type="ref"} Depression is a significant concern in this population and its impact on cognitive decline and dementia risk requires further investigation.

In contrast to aMCI, we found that naMCI was associated with low educational attainment, unskilled work, higher late‐life BMI, and moderate to severe hearing loss. This profile is indicative of social determinants of health---including cognitive health---and the social disparities faced by Aboriginal Australians,[^50^](#trc212054-bib-0050){ref-type="ref"} and other Indigenous populations. The association of MCI with low education and unskilled employment has previously been explained by the "reserve" hypothesis, suggesting that engaging in cognitively stimulating activities throughout life increases cognitive reserve, which may protect against cognitive decline and dementia.[^51^](#trc212054-bib-0051){ref-type="ref"} Obesity (higher BMI) and hearing loss could relate to cognitive decline via multiple mechanisms including inflammatory processes and/or microvascular damage.[^52^](#trc212054-bib-0052){ref-type="ref"} These factors have been identified as major modifiable risk factors for dementia globally and, regardless of the underlying pathology, are promising early to midlife targets for reducing the risk of dementia with Aboriginal populations, with public health responses to reduce social inequalities through both structural/societal changes[^50^](#trc212054-bib-0050){ref-type="ref"} and health promotion or prevention initiatives.[^52^](#trc212054-bib-0052){ref-type="ref"}

With respect to the 6‐year clinical outcomes for those diagnosed with MCI at baseline (including participants who died before follow‐up), 44% had a stable diagnosis of MCI at follow up, and 15% returned to a normal level of cognitive function. In contrast to our hypothesis, the clinical dementia syndromes which emerged over 6 years were not clearly different between MCI subtypes: AD was the primary dementia outcome for both aMCI and naMCI. However, most cases of MCI were classified as "multi‐domain" in this study. Irrespective of MCI classification as amnestic or non‐amnestic, a meta‐analysis found that multi‐domain types were the most likely to convert to dementia.[^53^](#trc212054-bib-0053){ref-type="ref"} Similarly, recent studies have reported that single domain MCI cases are more likely to revert to normal cognition.[^54^](#trc212054-bib-0054){ref-type="ref"}, [^55^](#trc212054-bib-0055){ref-type="ref"} In this context, future investigations with larger samples that compare the trajectories and risk factors of single versus multi‐domain subtypes may provide greater insight into the predictive utility of subtyping MCI in this population.

This study has multiple strengths, including the representativeness of the population‐based cohort, which enhances generalizability to Aboriginal people across urban and regional settings; the extensive examination of social and biomedical risk factors; and culturally appropriate methods, including cognitive assessments.[^23^](#trc212054-bib-0023){ref-type="ref"}, [^24^](#trc212054-bib-0024){ref-type="ref"} The use of a comprehensive clinical diagnostic procedure compared to algorithmic methods helped identify recent onset of cognitive decline, rather than lower cognitive performance related to other factors (eg, poor literacy).

A study limitation was the use of self‐report measures; however, supplementary information from contact persons and the comprehensive medical assessment improved the reliability of self‐report and retrospective data. Also, the inclusion of cases without evidence of subjective decline to the naMCI group does not strictly adhere to MCI diagnostic criteria. However, a recent review of these criteria indicated that subjective cognitive decline did not improve how an MCI diagnosis predicted dementia;[^56^](#trc212054-bib-0056){ref-type="ref"} objective decline is a stronger predictor of subsequent dementia and preferable for informing MCI diagnosis. Another limitation was the relatively small cohort size and proportion of MCI cases who were lost to follow‐up. This limits the strength of the conclusions we can draw, but is a challenge of conducting research in partnership with hard‐to‐reach communities. Risk factors (including additive or cluster effects) for incident MCI also need to be examined in the future. Despite this, these results are critical for beginning to understand MCI in the Aboriginal Australian population, particularly for the large majority residing in urban and regional communities; and can be used to inform future studies, including risk reduction trials. Finally, recent studies have reported significant improvement in the prognostic utility of MCI with the inclusion of biomarkers,[^57^](#trc212054-bib-0057){ref-type="ref"}, [^58^](#trc212054-bib-0058){ref-type="ref"} which were not available in this study, and future investigations would benefit from such data.

In conclusion, this study provides important insights into key life‐course factors associated with MCI, and correspondingly dementia risk, in Aboriginal Australians. Our findings highlight the significant impact that social and biomedical factors across the life‐course have on the risk of late‐life cognitive decline. These factors (low education and unskilled work, depression, hearing loss and obesity) may be critical targets for early intervention and prevention of dementia, primarily in the early to midlife period. Although memory impairment was a feature of just over half of MCI cases, there were many that presented with relatively preserved memory function. Together, these findings indicate that the assessment of multiple cognitive domains is important for the identification of MCI in this population, for understanding dementia pathogenesis and for implementing effective secondary dementia prevention.
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